The rapid uptake of simulation-based education has led to the development of simulation programs and centers all around the world. Unfortunately, many of these centers are functioning as localized silos and not taking advantage of the potential for collaboration with other regional centers to promote interprofessional education. In the province of British Columbia (BC), Canada, 38 institutions, including health care authorities, universities, colleges, and other health-related organizations, have participated in assessing the use of simulation in BC and in developing a provincial model that enables collaboration and interprofessional learning at the provincial level.
Si mulation-based learning has become an integral part of health care education and practice over the past few decades. 1Y6 This movement is based on scientific research and empirical evidence that simulation training is superior to that of traditional teaching that uses primarily didactic methods. 7Y10 Health care organizations show a great deal of interest in simulation-based education (SBE) to address and advance patient safety initiatives and to support professional development in the health care sector. 11Y13 Recently, a number of businesses 14Y17 and governments 18Y23 have expressed their interest in the promotion and implementation of simulation in health care education.
ACCREDITATION COUNCIL FOR GRADUATE MEDICAL EDUCATION
The value of simulation is recognized by professional societies and regulatory bodies such as the Society for Simulation in Healthcare, the American College of Surgeons, the Royal College of Physicians and Surgeons of Canada (RCPSC), the Accreditation Council for Graduate Medical Education, and the United States Medical Licensing Examination. These organizations have recognized simulation by establishing credentialing and accreditation programs around simulation to help establish standards for the delivery of SBE. 5,24Y29 Despite the efforts of these organizations, various factors such as the relative wealth of institutions, political will, and the rapid growth of simulation have created discrepancies in the delivery of educational services of many regions who have implemented SBE. Issues such as redundancy in curriculum development and inefficient use of space and resources result in isolation of certain simulation centers and, consequently, suboptimal use of the simulated environment for SBE. 4, 16, 19, 30 This was the driving force behind the formation of simulation networks such as the Oregon Simulation Alliance (OSA), 14, 30 Idaho Simulation Network, 31 California Simulation Alliance (CSA), 32, 33 Simulation & Training Environment Laboratory, 15 and others. 34 Formation of these alliances is an important step toward the promotion and establishment of collaboration and cooperation among simulation centers in a geographic region. Each of them brings a fresh perspective for collaborative opportunities in simulation-related education and research.
BC SIMULATION TASK FORCE
The BC Simulation Task Force was commissioned by the Dean of the Faculty of Medicine, University of British Columbia (UBC), to bring together key academic and health authority stakeholders from across the province to design a comprehensive SBE model for the province. The overall mission of the Task Force was to provide a unified, costeffective simulation model for the enhancement of health care education and patient safety, with the ultimate benefit received by the general public and health care providers in British Columbia (BC). The intent was for the resulting interprofessional, patient-centered model to be inclusive of all groups of learners across BC, regardless of geographic location or organizational affiliation. A secondary goal was to develop a strategic operational plan for SBE in the province of BC based on the newly defined simulation model. The scope of the project was broad and aimed at integrating the educational needs of undergraduate and postgraduate health care trainees, along with the continuing professional development (CPD) requirements for all types of health care providers (physicians, nurses, paramedics, etc) across the province. The strategy was to achieve this by formalizing a network of simulation sites across the province capable of collaborating and sharing infrastructure and other assets to support the advancement of simulation at the provincial level.
The BC Simulation Task Force was formally established in November 2009 with key stakeholders from each of the 6 provincial health authorities (5 regional authorities and 1 provincial authority) ( Fig. 1 ) and academic representatives from universities, colleges, professional associations, and other organizations associated with health care education. Stakeholders were identified in partnership with the BC Academic Health Council, which holds information on all 38 of BC's health educational institutions, in addition to the UBC Faculty of Medicine and provincial health authorities. As such, the selection process of identification for stakeholders was thorough and inclusive. Once relevant stakeholders were identified, a needs assessment addressing SBE was performed. Based on the data collected, a provincial model was developed, which is currently in the process of province-wide implementation. This article describes the methodology and results of the provincial needs assessment and highlights the key elements of the provincial model that was developed for delivering SBE in health care across the province of BC.
METHODS
The Task Force recognized the importance of a thorough needs assessment to inform the development of the provincial model for SBE in health care. Table 1 provides a complete list of Task Force members with corresponding affiliations. Ethics approval for conducting this project was obtained from the UBC Faculty of Medicine.
To help provide a common understanding of simulation terminology throughout the needs assessment process, the Task Force developed a glossary of simulation terms with specific definitions (Appendix A). To develop this glossary, a key group of simulation stakeholders met for a full day to formulate definitions that were relevant to SBE. In total, 25 definitions of simulation-relevant terminology were developed, including a classification of simulators by realism (eg, low, medium, high) and by nature of the technology (eg, multimedia, virtual reality, task trainers, anatomic models) ( Table 2 ). After agreeing on a standard set of definitions, the Task Force conducted a 3-phased needs 
Province-Wide Survey
Two of the main goals of the needs assessment were to determine the amount of SBE in BC and to understand the differing needs of health care educators from various parts of the province. To help achieve these goals, a needs assessment survey was designed to address SBE in both academic and nonacademic health care institutions. The survey was delivered to the key stakeholders at various institutions across BC via mail and e-mail. Data were analyzed at the Centre of Excellence for Simulation Education and Innovation (CESEI) in Vancouver, BC, Canada.
The needs assessment survey consisted of several parts, including the current status of simulation activity, future needs, and general comments. The initial part of the survey collected information about the existing simulation programs (including existing curricula, numbers and categories of learners, teaching hours, and instructor expertise), the types of simulators used by each program (eg, models, number of units, hours of use), and simulation infrastructure available at each site (eg, dedicated manpower, funding, space). Survey respondents had the opportunity to identify strengths and weaknesses of their respective programs. In the second half of the survey, respondents were asked to rate a predetermined list of simulation content (on a 5-point Likert scale) that might be offered at their institution. Stakeholders were also asked to describe their ideal list of simulators, educators, space, staffing, and funding.
Individual Interviews and Focus Groups
After completion of the survey, individual interviews and focus groups were conducted via site visits and videoconferencing/teleconferencing. Interviews and focus groups were conducted in each of the 6 health authorities, with relevant stakeholders from each region present. Simulation leaders from each individual institution were identified by the Task Force and interviewed. Focus group participants consisted of individuals involved in existing simulation programs and others who were interested in starting a new simulation program. At least 1 representative from each of the 34 institutions was present in each of the focus group sessions. Interviews were conducted by 1 investigator (K.Q.) during site visits and teleconferencing. Individual interviews were 30 to 60 minutes in duration, whereas focus groups lasted for 1 to 2 hours and included simulation educators and staff from each program. An interview template was provided to help standardize the process, which addressed the 4 main objectives for this portion of the needs assessment. The objectives were as follows:
& To confirm and clarify the results of the survey (parts 1 and 2), & To identify available physical space and resources, & To capture the scope of simulation activity within specific organizations and health regions, and & To identify the common needs of simulation programs.
Stakeholder Workshop
The third part of the provincial needs assessment was a workshop that took place on February 4, 2010, at CESEI in Vancouver, BC, Canada. Task Force members and stakeholders from academic and health care institutions, professional societies, and representatives from the provincial government (Ministry of Health and Education) met to discuss the results of the survey, interviews, and focus groups. All stakeholders identified at the beginning of the needs assessment were invited to participate in the workshop. The aims of the stakeholder workshop were as follows:
& To reach a consensus on what content should be delivered by simulation programs in BC, & To discuss how simulation programs could be structured to best deliver the content identified by the needs assessment, & To identify the key factors that would determine where new simulation centers should be built, and & To present a draft model for SBE in the province of BC and discuss benefits and barriers to implementation.
The workshop consisted of presentations and discussion of the survey, interviews, and focus groups, followed by small-group discussion, and ended with a concluding session that was conducted by a third party (BC Academic Health Council), aimed at synthesizing the information that was gathered during the day.
RESULTS

Part 1: Needs Assessment
Survey Leaders from 34 (89%) of 38 institutions responded to the survey by indicating that they use simulation in their existing educational programs. The 4 institutions that did not respond were small private nursing schools without simulation programs. Table 2 describes the inventory of simulators in BC according to type and usage. Of 34 institutions in BC, 14 (41%) had formal curricula designed for their simulation programs with 64% of the curricula developed based on a needs assessment. Of 34 institutions, 12 (35%) indicated that they had peer-reviewed (ie, online review by 3 experts in the field) curricula, and 13 (38%) of these institutions performed assessments of their simulation curricula. The results of the survey indicated that a wide spectrum of learners uses simulation as a learning modality. In summary, approximately 18,500 learners per year were exposed to SBE, with the highest proportion of those being licensed nurses (39%) and undergraduate nursing and allied health professionals (39%). Table 3 summarizes the categories of learners exposed to simulation in BC. Among the 34 institutions providing health care education in BC, only 12 institutions (35%) have simulation staff at their premises to run their programs. The total amount of renovated, dedicated space for simulation and clinical skills at the time of the survey was 24,525 sq ft that is distributed among 20 institutions in BC. Twenty-five start-up grants were given to 16 institutions to support simulation infrastructure. Most funds came from institutional budgets (10/25) and special projects (9/25). Of the 34 institutions providing SBE, 19 (56%) reported having an operating budget.
The 3 main strengths of existing simulation programs in BC, which were identified by participants, included curriculum development and implementation, support from institutional leaders, and collaboration with other leading centers. The 3 most important barriers identified in the survey were lack of financial support, lack of simulation instructor training, and lack of dedicated simulation technicians. According to stakeholders, the highest priority activities requiring development for all simulation programs were assessment of competency, team training, and programs for undergraduate and postgraduate education. Table 4 lists the types of simulation content that was considered to be most important for development at simulation facilities across the province.
Individual Interviews and Focus Group Sessions
In total, 20 individual interviews and 4 focus group sessions were conducted with representation from all health authorities in the province. Of the preidentified stakeholders, 95% were present at the focus group sessions. The individual interviews and focus group sessions confirmed the data received in the survey and provided additional information about the respective institutions. Simulation was identified as an integral part of most medical and health care education curricula, and active plans to expand the range and use of simulation were already in place within most programs. The common elements of simulation infrastructure identified as key targets for collaboration were instructor training, scenario design and development, technical expertise, assessment and evaluation tools, combined purchasing to optimize cost savings, and a common audiovisual (AV) platform to enable province-wide collaboration.
Stakeholder Workshop
In total, 50 participants representing 27 institutions from all 6 health authorities in the province attended the stakeholder workshop. Participants reached consensus on the core content that should be offered at simulation programs across the province. These are shown in Table 5 as core content. Additional content represented offerings that would meet the specialized needs of particular specialties (specialty content; Table 5 ) or groups of learners in a specific region of the province (supplementary content; Table 5 ).
Stakeholders identified several strategies to ensure optimal delivery of simulation-based content across various simulation programs. Participants stressed the importance of matching fidelity to context and to desired outcome. In some contexts, low-realism simulation was deemed a better and more cost-efficient fit. Mobile simulation units in rural settings were identified as the preferred alternative over stand-alone simulation centers. Second, stakeholders stressed the importance of linking simulation training to competencies within and across disciplines and to ensure engagement of regulatory bodies. Participants also stressed the importance of aligning simulation with curricula, embedding simulation into existing course design, and reworking educational programs to ensure that they met the requirements of various regulatory bodies. Participants were wary of new simulation centers being built in cities solely based on numbers of learners in a particular region. Stakeholders put forward a multifactorial approach to choosing locations for future simulation facilities, articulating the importance of institutional support and leadership, appropriate infrastructure, technical support, and reasonable distance for travel by learners, while recognizing that the final decision would be dependent on discussion with leaders in government and provincial health authorities. Stakeholders believed that it was important to closely model the new system after the distribution and delivery of health care (eg, clinics, hospitals) in the province. Although academic institutions would seem to be the most viable homes for the proposed simulation centers, those same academic centers are located in highly populated areas in the most southern part of the province, often seen as restrictive to making simulation available to all providers throughout the province.
In the second half of the workshop, discussion focused on the benefits and barriers of a new provincial model for interprofessional SBE. Participants felt that a shared model and overarching governance structure would help to address financial constraints and limited resources at individual institutions. In particular, sharing curricula and simulation scenarios and implementation of a shared scheduling system and AV system were identified as key concepts to help ensure collective success across the province. Participants felt that this new provincial simulation model would help to foster collaboration in education and research between various institutions, which have traditionally been working in individual silos.
Despite the many benefits of the proposed model, various regional challenges to implementation were identified, including internal barriers within individual institutions to collaborate; the vast geography of the province, making it challenging to deliver educational programs to remote areas; and lack of a technology infrastructure for simulation. To proactively address these issues, the Task Force recommended that dedicated positions in simulation leadership be established at all sites to help foster collaboration and to support faculty development and training and that a simulation technology task force be established at the provincial level immediately to identify (a) the optimal simulation-based AV software for the province and (b) the ideal methods for training technologic support staff across the province.
Part 2: The Provincial Model
Knowledge gained from needs assessment provided the details required to create a provincial model best suited to address the issues unique to the province and its learners. The model provides a framework for delivery of SBE for an interprofessional network of simulation sites across the province. The basic principles of this model focus on the importance of equitable access to and sharing of simulation infrastructure and curriculum, along with providing a structure whereby development of standards for simulation-based practice, education, and research can be achieved at the provincial level.
Model Structure
The number of simulation centers allocated for each health region is determined by the population of learners, availability of space and equipment, and the relative distance between centers with simulation facilities (ie, to avoid duplication of services) ( Fig. 1 ). In this model, simulation centers are categorized as academic, regional, or mobile centers based on predefined criteria. British Columbia is divided into 5 health regions with a total learner population of approximately 70,000 individuals. A schematic diagram of the proposed interprofessional model for SBE in health care is illustrated in Figure 2 .
Academic Simulation Center
In these centers, an academic institution (university or college) is affiliated with 1 or more teaching hospitals. Key criteria for this type of center include the following:
& It must have at least 5 groups of learners in the following categories: undergraduate (any profession), postgraduate (any profession), physicians, nurses, and other allied health care professionals. & It must coordinate assessment of simulation programs for the health region. & It must develop curriculum modules that can be disseminated and shared with regional and mobile centers. & It must conduct simulation-based research and collaborate in research with others. & It must support and coordinate the regional and mobile simulation activities. Academic centers provide oversight and act as the coordinating centers in each health region. They have the responsibility to support the educational programs of the various regional and mobile simulation centers within that particular area of the province. & It must possess the necessary technology for curriculum delivery, Webcasting, videoconferencing, and distance simulation. This includes conducting simulation and debriefing sessions from a distance through broadcasting simulation events online. & It must have a lecture room, high-fidelity simulation laboratories, debriefing room(s), clinical skills laboratory, and storage space. & It must have qualified simulation instructors, technology support, and staff. & It must have the necessary simulation equipment to deliver specified curricula (task trainers, benchtop simulators, high-fidelity mannequins, and other specialized equipment such as trainers for robotic surgery) for an academic simulation program. & It must share common resources and infrastructure with all stakeholders in the region.
Regional Simulation Center
These centers will be located in less densely populated areas in regional or referral hospitals or in an academic institution near a regional hospital. Criteria for these centers include the following:
& Must provide simulation environments to at least 3 groups of learners in the following categories: undergraduate (any profession), postgraduate (any profession), physicians, nurses, and other allied health care professionals; & Must provide data on the amount and types of simulation activities; & Must participate in assessment of simulation programs for the region; & Must have technology for curriculum delivery, broadcasting, Webcasting, videoconferencing, and distance simulation;
& Must have the physical space required for a regional simulation center (at least 1 small lecture room, 1 high-fidelity simulation laboratory, 1 debriefing room, and some storage space); & Must have the necessary simulation equipment to deliver the specified curricula (task trainers and high-fidelity mannequin); and & Must share the infrastructure with the academic center and other stakeholders in the region.
Mobile Simulation Centers
These centers will provide simulation services to the remote and rural areas using specially designed mobile units and existing clinical spaces for in situ simulation. The Task Force endorses the use of refurbished ambulances in BC for developing mobile simulation centers. The criteria for these centers include all the criteria for regional simulation centers, except for space that is specified as follows:
& Must have a satisfactory vehicle, tent, or other type of mobile unit for delivery of core simulation programs; and & Must have a cooperative agreement in place with rural hospitals, primary care units, and other stakeholders in the region for the space required for in situ simulation.
Space Requirements and Cost Estimates
Currently, there are no specific standards that are generally accepted by the simulation community to be applied in the development of a simulation center. 35, 36 It was therefore necessary to prepare an estimate based on available information from existing centers. The Task Force made an attempt to make the best estimate of space and costs for different types of simulators. Variation in space requirements for simulators depends on their size and functionality. In our estimate, the average space required for a simulator is 400 sq ft, with a range of 75 sq ft for a simple task trainer to 800 sq ft for a high-fidelity full-body simulator. Table 6 provides space requirements for common simulators. The estimate is based on analysis of the actual measurements of space allocated for operation at (CESEI, Vancouver, BC, Canada) and standards provided for general medical education. 35, 36 Tables 7 to 9 demonstrate the required space for simulation activities specific to each type of center in the model. The minimum space reflects the start-up of the project, and the maximum space reflects on the potential growth of the center to its full capacity. Cost estimation is based on $400 Canadian per square foot (for construction in a hospitalbased setting), although recognizing the cost of construction will vary in different provinces, states, and countries.
Model Function
In describing the function of the model (Fig. 3 ) in this schematic diagram, a commonly shared electronic platform, currently located and functioning at www.cesei.org, is used to deliver knowledge and online simulation to all the distributed sites. This electronic platform has been in existence for several years and has been used successfully to facilitate hundreds of courses at CESEI. As such, it was decided by the Task Force to adopt this as a provincial resource. The Web site is a learning management system with advanced capabilities, including interactive course materials and virtual classrooms, discussion boards, assessment tools with an accompanying database, and a research portal to help facilitate collaborative, multisite simulation-based research.
After obtaining ''Web-based education,'' students will be able to attend simulation sessions in mobile, regional, and/or academic simulation centers. In this model, two thirds of the courses may be delivered to the site where the learner is working, and one third of the courses, which require more resources (ie, for high-fidelity simulation), will take place at the academic simulation centers. All simulation centers provide the core learning activities (Table 5 ) for at least 3 categories of learners. The academic simulation centers also provide more specialized simulation courses. This advanced environment houses high-cost, high-maintenance equipment for a very specific subset of learners, such as robotic surgery trainers for surgeons, arthroscopy task trainers for orthopedic surgeons, and endoscopy task trainers for urologists and gastroenterologists.
Regional and mobile simulation centers are each customized to the needs of the health care population being served. In both settings, the centers provide the opportunity for development and maintenance of competency and remediation. The simulation model is designed to have sufficient capacity and flexibility to accommodate future growth and customization in each of the service sites. The This table is a derivative of our needs assessment data that are reflected on the prior tables or text in the needs assessment section. In this table, the type of simulation equipment is based on the functionality of the center reflected on the wish list of BC educators. The minimum number of simulators is a derivative from the number of learner in each health region of BC and minimum hours of simulation (1 hour per student per month). The maximum is driven from the number of learners in each health region of BC and maximum hours of simulation (5 hours per student per month). Considering the information previously mentioned, the minimum and maximum amount of space is driven from adaptation of Table 6 where the amount of space for each simulator is rationalized using standard space allocation for medical education (published standards) measurement of simulators and space required for their functionality. For the estimated number of people around simulators, we used the standard of our practice [5 people around a full-body mannequin (ie, HPS) at the same time, 10 around the Harvey, etc]. It is may be that other people will use different standards, but we had to start from somewhere. The issue of stratification from minimum (1 hour per student per month) to maximum (5 hours per student per month) for full-time students and stratification from 25% to 100% for CPD is mainly based on the financial capacity and infrastructural requirements that will be varied from one place to another. It is important to understand that these data are specific to the BC population needs. However, the methodology can be used to come up with some estimate of infrastructural needs for other simulation networks. Canadian) 940,000 1,760,000 academic, regional, and mobile simulation centers within a particular health region act as one cohesive unit, with the academic center holding the responsibility to provide oversight and guidance of the regional and mobile simulation activities in that area.
DISCUSSION
In developing the provincial model for simulation in BC, we reviewed the literature to understand how other similar networks have functioned to deliver simulation across wide regions and populations. In North America, formation of the OSA 14 in 2005, the Idaho Simulation Network 31 in 2007, and the CSA 32 in 2007 represents efforts at serving a broad community of simulation users. Table 10 compares and contrasts the OSA and CSA with the BC network. The OSA is a statewide organization that provides services to the Oregon simulation community. The organization was able to secure initial funding from the state and to coordinate simulation purchases and programs at the statewide level. The CSA is a statewide network whose goal is to offer a voice for simulation in nursing and health care education. It is led by the California Institute for Nursing and Health Care. The CSA is an umbrella organization of 7 regional collaboratives. All these networks have many functional similarities to the BC model. These include support of centers in advising for the purchase of the equipment, developing training curriculum and scenarios that can be easily shared among organizations, using experts to train educators, standardization of curricula, and advocacy to policy makers in health care institutions and governments to help promote the growth of simulation.
However, there are distinct differences between these networks and the BC model. First, these organizations are mostly acting as simulation societies, providing service to joining members for coordinating simulation resources, sharing ideas, and increasing bargaining power for purchasing simulation equipment. Most of these alliances are not organizations with jurisdiction over shared space and facilities, regulation on use of equipment, or establishment of standards for development and delivery for simulation practice. In those cases when the government mandates statewide simulation, the strategy and the plan to achieve this goal will be dependent on the existing financial, political, and geographic landscape of the stateVwhich is essentially different than the BC model that presents a high-level framework for delivery of simulation to health care providers and educators across the province. Second, the unique characteristic of the BC model is its focus on the delivery of SBE to various health care professions. Simulation services are designed to be inclusive and deliver equal education opportunity and access to all categories of learners, whereas other networks may focus on only 1 or 2 categories of learners. The BC model is also designed to provide access to simulation programs for pockets of the population, which are unequally distributed across a vast geographic region. Many other networks do not consider how to provide simulation to underpopulated areas of their respective regions. Last, the model that we have developed facilitates sharing of common infrastructure, thus fostering what we anticipate will be a more cost-effective approach to the delivery of SBE. The sharing of resources and the use of a province-wide electronic platform promote dissemination of established curriculum and collaboration for simulationbased research and assessment.
In the development of the new model for the delivery of interprofessional SBE in BC, we identified and addressed various other factors that we believed were important contributors to ensure success. These factors were as follows: Number of learners: The greater the number of learners, the greater the need for a larger simulation facility with a corresponding higher initial capital cost. At the same time, a greater number of learners can reduce the operating cost per learner by ensuring a high utilization rate. Creating a model for delivering education to all areas of BC will help to optimize use of simulation resources throughout the province. Optimal amount of simulation activity: How much time within a particular curriculum should be allocated for each learner to undertake simulation activities? The opinion of experts on how much simulation to use varies, and there are no established guidelines to follow. Because there is no common understanding of the optimal time to be spent using simulation within individual curricula, experience from a nonmedical arena was taken as the reference point. In aviation training, the requirement for simulation time for each learner is between 4 and 5 H/mo. This simulation time is the minimum mandatory time and serves as a criterion for accreditation. Roscoe 37 developed criteria for simulation efficacy and calculated a transfer effectiveness ratio (TER). The TER is equal to 0.5 in the airline industry, which means that each hour spent on a flight simulator reduces the time to achieve efficiency by 30 minutes. Aggarwal et al 11 investigated TER in the medical environment using a ''virtual realty trainer'' and a virtual reality laparoscopic training curriculum followed by laparoscopic cholecystectomy in a swine model. He demonstrated the TER to be 2.28 in the medical environment. This means that each hour spent on a virtual reality simulator reduces the time to achieve proficiency in a porcine laparoscopic cholecystectomy by almost 2.3 hours. The comparison of TER for a medical setting to TER for an aviation setting also suggests that fewer hours of simulation training may be required for health care education. However, this cannot be used as a benchmark in medical education because within health care education, there is the complexity of human systems, the variety of pathologies, the complexity of treatment interventions, and the complexity of the interprofessional team. Considering all these factors, the aviation standard may provide only some initial insight into this issue. Extending the airline standards and logic provided a very preliminary and rough estimate of 4 to 5 H/mo of simulation training per full-time student and 5 hours of simulation per year for CPD. This was considered a starting point because future research may bring more precise recommendations for the optimal number of hours required for specific learning outcomes. Engagement of key partners: The engagement of key partners such as academic and health care organizations, government agencies, private industry, and regulatory bodies will lead to a strong partnership for the support of an interprofessional simulation model. Sustainability, funding, and governance: Financial support of this project has been obtained through a P3 (public, private, and partnership) funding model. In Canada, P3 projects are financed by private entities in partnership with public entities, but stakeholders in the public entities control the regulations and quality assurance. The BC simulation network will have this type of shared governance structure that is controlled through a provincial consortium consisting of stakeholders from every region. Other stakeholders include members from the Government of BC and regulatory bodies such as the College of Physicians and Surgeons of British Columbia. The P3 funding model will provide equipment, services, manpower, maintenance, and full operational support. The provincial consortium will oversee the following mandates: planning, curriculum development, and logistics, it is estimated to take approximately 5 years to fully implement the plan. The implementation has started with the construction of new space for academic and regional simulation centers around the province. In the Northern Health Region, 1 academic simulation center (Prince George) and 2 regional simulation centers (Quesnel and Terrace) are completed and functional. In Vancouver Island (Victoria), an academic simulation center is under construction, and a regional simulation center is open for operation (Nanaimo). In the Interior Region of BC, an academic center is under construction, and plans for 2 regional centers are in progress. Functioning new centers have been able to immediately access the existing educational resources on the provincial eplatform. The Interior Region is the leader in mobile simulation and has been doing this program for the past several years. We are in the negotiation phase with the government for receiving and converting 10 used ambulances that can be used for implementation of mobile simulation units across BC. In the meantime, a provincial umbrella organization for SBE in health care along with strong provincial governance is in the process of formation to replace the BC Simulation Task Force and expedite the implementation phase.
FUTURE DIRECTIONS
Plans and goals for the BC simulation initiative include the following:
& Providing at least 5 to 10 hours of simulation per month to all undergraduate and postgraduate full time students all over BC; & Providing at least 3 to 9 days of simulation activity per year for every practicing physician, nurse, allied health professional, and affiliated groups in the province of BC; & Providing research opportunities for evaluation and assessment of the education process such as efficacy, validity, and reliability, as well as cost-effectiveness of the new simulation model; & Providing a common infrastructure for an interprofessional curriculum development plan that will eliminate redundancy and provide benefit to health care practitioners in BC by making the health education more effective, convenient, and less costly; & Obtaining accreditation status for BC simulation facilities from accreditation bodies such as the Society for Simulation in Healthcare, the RCPSC, and the American College of Surgeons; and & Developing courses in partnership with regulatory bodies such as the RCPSC.
The BC model for simulation in healthcare education provides a framework for collaboration and delivery of SBE to health care providers all across the province. By building the model based on information gathered from a thorough needs assessment, we believe that we have identified and addressed critical issues required to ensure collective success when implementing this model. Future work will need to be done to evaluate various aspects of the model, but in the meantime, we hope this work will provide insight for others who are trying to achieve similar goals in their simulation communities. A schematic diagram of the program function depicts the flow of learners through the system. All learners will be able to reach the Web-based cognitive knowledge and online simulation. After assessment and evaluation, they can move to experiential learning. Intermediate simulation experience for 70% of the learners in the rural area will be completed using mobile and in situ simulation to become practice ready. The remaining 30% of learners that will require advanced or specialized simulation experience will be able to access regional simulation centers (20%) and academic simulation centers (10%) to become practice ready. The academic and regional centers will serve 100% of their learners in addition to learners for advanced and specialized simulation from the rural area.
Life simulation is when real people act on real people to simulate a condition or situation. In this case, the simulator is a live person such as an actor. Standardized patient is an individual who has been carefully trained to act as a real patient to simulate a set of symptoms or problems. A standardized patient presents an illness history and physical, emotional, and personality characteristics during physical patient interactions. The standardized patients have been successfully used in medical education, evaluation (such as objective structured clinical examination), and research. Virtual simulation is when real people from the real world act on specific equipment to trigger a simulation process in a virtual environment. Today, many of the workstations, workbenches, mannequins, and other equipment available for medical training fall into this category and provide medical simulation in a virtual environment. Constructive simulation is when people act on simulation equipment initially to perform a simulation in a virtual environment. These elements then act on other elements of the simulation to trigger another specific response. These internal elements can create a chain of infinite simulation environments for task performance and/or response to the command. In this type of simulation, once the simulation is started (by real people), 1 part of the machine/computer will act on other parts of the machine/computer and continue to initiate or maintain multiple specific tasks or conditions. A good example of this type of simulator in the medical field is the mannequin made by Medical Education Technologies, Inc, (METI) and the interactive online software CyberPatient. Virtual patient refers to computer-based interactive patients simulating various illness conditions. Virtual patients provide opportunities for health care professionals to develop clinical skills such as making diagnoses and therapeutic decisions during patient interactions.
Expert systems are intelligent systems integrating experiences and rules from health care experts for diagnosis and treatment. Expert system provides a tool to improve the decision-making process of health care providers.
Simulation-based education in health care aims at teaching diagnostic and therapeutic procedures, medical concepts, and decision-making processes to health care professionals using simulators as a tool.
Simulation course is a discreet curriculum developed to address a specific objective(s).
Simulation center is a physical structure that offers simulation courses and/or is the base of a simulation program.
Simulation program is an organization that consolidates and organizes simulation courses under a common mission statement and goals.
Simulation research is a systematic and/or academic approach to evaluating simulation courses for the purpose of validating the course/modality, improving the curriculum, advancing simulation science, or addressing patient safety. This would include quality improvement/assurance.
Personnel are employees of the simulation program. Faculty/instructors are primarily appointed to departments/institutions outside the simulation program and use the program for education and research.
Instructional design is how a course is developed and delivered using a variety of technologies teaching and learning strategies (including debriefing) that reflect the course learning objectives.
APPENDIX B: BC SIMULATION CONSORTIUM
Structure: BC Simulation Consortium consists of Chairs of Regional Simulation Authorities, Government of BC representatives (Ministers of Education, Health and Innovation), BC Academic Health Council, licensure/regulatory bodies (College of Physicians and Surgeons of BC, BC Medical Association), academic institutions, professional health societies, family physicians, nurses, BC Ambulance Services, BC Patient Safety & Quality Council, members of the public and others. This is a reporting and decision-making body that meets twice/year with a steering committees that meets once/month. Function: The consortium enforces the international standards and accreditation criteria; supports educationally sound curriculum development; ensures equal access of learners to all BC simulation centers; supports evaluation and assessment research; provides quality control; supports R&D; advocates for the use of simulation in health care education and patient safety to local and federal governments in Canada, health care workers, the public, and others; facilitates train-the-trainer programs for an adequate number of simulation specialists and technicians; and facilitates faculty development in simulation. The consortium receives feedback from 4 committees (education, research, quality control, and public relations).
P3 Corporation
Structure: Public Private Partnership is between private investors, the Government of BC, and academic and healthcare institutions. Private investors will provide funding to support the infrastructure and operating expenses of the network. The government will provide space, expertise, and guarantee payments for the services provided by the corporation. Academic and health care partners provide expertise and are looking for quality and standards of education and research activities.
Function: P3 Corporation is responsible for the finances (including infrastructure and operating), education and research services, advocacy, and overall management of the network.
Regional Simulation Authorities
Structure: Regional simulation authorities consist of regional academic leaders (nursing schools, universities, colleges) and health care leaders as well as simulation champions in the region who are serving in a variety of capacities in academic simulation centers, regional simulation centers and mobile simulation centers and others.
Function: They are responsible for the implementation of the program, curriculum delivery in the region, and collaboration and cooperation in the region and with the rest of the network; research activities such as data collection, data analysis, and other; and keeping the standards and quality assurance, needs assessment, curriculum development, and others.
